The experiment was conducted in the Sher-e-Bangla Agricultural University research farm, Dhaka, Bangladesh during December 2010 to April 2011 to study the effect of fertilizer and manure with different water management on the growth, yield and nutrient concentration of BRRI dhan28. The experiment consisted of 2 factors i.e. irrigation and fertilizer plus manure. There were 2 irrigation levels (I 0 = Alternate wetting and drying, I 1 = Continuous flooding) and 8 fertilizer treatment (T 0 : control, T 1 : 100% RDCF, (N 100 P 15 K 45 S 20 Zn 2 ), T 2 : 10 ton cowdung/ha, T 3 : 50% RDCF + 5 ton cowdung/ha, T 4 : 8 ton poultry manure/ha, T 5 : 50% RDCF + 4 ton poultry manure/ha, T 6 : 10 ton vermicompost/ha, T 7 : 50% RDCF + 5 ton vermicompost/ha). There were 16 treatment combinations and 3 replications. Irrigation had no significant effect on the yield and yield parameters of BRRI dhan 28. The yield contributing characters and yields were significantly influenced by applied fertilizer and manure. The T 5 (50% RDCF + 4 ton poultry manure/ha) showed the highest effective tillers/hill, plant height, panicle length, 1000 grain wt., grain yield (5.92 kg/plot) and straw yield (5.91 kg/plot). The higher grain and straw yields were obtained organic manure plus inorganic fertilizers than full dose of chemical fertilizer and manure. The highest grain (5.93 kg/plot) and straw yields (6.42 kg/plot) were recorded from I 0 T 5 (Alternate wetting and drying + 50% RDCF plus 4 ton poultry manure/ha) and the lowest was found in I 1 T 0 (Continuous flooding + control treatment) treatment combination. The highest concentrations of grain and straw N, P, K, S were recorded in T 5 treatment. The levels of organic matter and nutrient concentration were increased in the post harvest soils due to added manure plus inorganic fertilizer.
Introduction
Rice (Oryza sativa L.) is the staple food of Bangladesh. Among the three rice seasons, boro rice covers about 56.66% of total rice area and it contributes to 43.24% of the total rice production in the country (BBS, 2008) . Rice is intensively cultivated in Bangladesh covering about 80% of arable land. Unfortunately, the yield of rice is low in Bangladesh than in the other rice growing countries like South Korea and Japan where the average yield is 7.00 and 6.22 t/ha, respectively (FAO, 1999) . On the other hand, the demand for increasing rice production is mounting up to feed
The Agriculturists 11 (2): 44-51 (2013) ISSN 2304-7321 (Online), ISSN 1729-5211 (Print) A Scientific Journal of Krishi Foundation Indexed Journal the ever-increasing population. A suitable combination of organic and inorganic sources of nutrients is necessary for sustainable agriculture that can ensure food production with high quality. Applications of both chemical and organic fertilizers need to be applied for the improvement of soil physical properties and supply of essential plant nutrients for higher yield. The application of different levels of irrigation in boro rice affect the yield, nutrient accumulation and boro rice quality. More nutrients are leached out from soil when higher levels of irrigation water are added during boro rice growing period. Moisture levels affect the organic matter accumulation and mineralization. Yang et al. (2004) reported that application of chemical fertilizers with farmyard manure or wheat straw in alternate wetting and drying condition increased N, P, & K uptake by rice plants, increased 1000 grain weight and grain yield of rice. Use of appropriate levels of fertilizer and irrigation in boro rice is important for maintaining productivity and fertility.
Considering the present situation the present study was undertaken to: develop a suitable integrated dose of inorganic fertilizers combined with different manures for Boro rice; evaluate the effects of inorganic and organic fertilizer with different water management on the yield, yield components and nutrient concentration of Boro rice; and investigate the improvement of soil fertility due to the use of organic manure in combination with chemical fertilizers.
Materials and Methods
The research work was conducted at the farm of Sher-e-Bangla Agricultural University, Dhaka 1207 during the The experiment was laid out in a split plotdesign (SPD) with three replications with the two irrigations levels in the main plots and fertilizer plus manure treatments to the sub plots. The total numbers of plots were 48. The plot size was 3 m × 3 m and ailes separated the plots from each other. The distance maintained between two main plots and two-sub plots were 1.0 m and 0.5 m, respectively. The experimental plot was opened by a tractor, and then the land was ploughed and cross-ploughed several times with the help of a power tiller followed by laddering to obtain a good tilth and puddled condition Weeds and stubbles were removed, and the large clods were broken into smaller pieces to obtain a desirable tilth. Finally, the land was leveled and the experimental plot was partitioned into the unit plots.
Full amounts of TSP, MP, gypsum and zinc sulphate were applied as basal dose before transplanting of rice seedlings. Urea were applied in 3 equal splits: one third was applied at basal before transplanting, one third at active tillering stage (30 DAT) and the remaining one third was applied at 5 days before panicle initiation stage (55 DAT). Cowdung, poultry manures and vermicompost were applied before four days of final land preparation. Forty days old seedlings of BRRI dhan 28 were transplanted on I st January, 2011 at two seedlings in a spacing of 20 cm × 20 cm. Intercultural operations were done whenever required. The crop was harvested at full maturity when 80-90% of the grains were turned into straw color on 20 th May, 2011. Ten hills of rice plant were selected randomly from
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Fertilizer & manure performance in rice with water management the plants for measuring yield contributing characters. After drying, the grain and straw yields were determined. The plants, soil and manure samples were collected, processed and analyzed for N, P, K and S. The N concentration of cowdung, poultry manure and vermicompost were 1.46, 2.2 and 1.49% respectively. The available (soil) and total P (plant) were determined by ascorbic acid blue color method (Olsen et al., 1954) . Exchangeable (soil) and total K (plant) were determined by using flame photometer. The available (soil) and total S (plant) were analysed by turbidimetric method as described by Hunter (1984) . N was determined by Micro-Kjeldahl method. The statistical analysis was done using the Duncan's Multiple Range Test (DMRT) at 5% level of probability (Gomez and Gomez, 1984) .
Results and Discussion

Effects of irrigation, fertilizer and manure on the growth and yield of rice
Application of irrigation on boro rice cultivation influenced the growth and yield of boro rice. The number of effective tillers/hill, grain and straw yields were not significantly different between two levels of irrigations.
Different treatments of fertilizer and manure showed significant variations in respect of effective tillers/hill, plant height, panicle length, number of filled grain per panicle, grain and straw yields of rice (Table 1) .
Among the different fertilizer treatments, T 5 (50% RDCF + 4 ton poultry manure/ha) significantly enhanced the number of effective tillers/hill, plant height, panicle length, number of filled grain/panicle, straw yield and grain yield over control (Table 1) . Nayak et al. (2007) reported a significant increase in effective tillers/hill due to application of chemical fertilizer with organic manure. Yang et al. (2004) recorded that 1000-grain weight was increased by the application of chemical fertilizer along with organic manure. In a column figures having same letter do not differ significantly whereas figures with different letter differ significantly by DMRT at 5% level.
[T 0 : control, T 1 : 100% RDCF, (N 100 P 15 K 45 S 20 Zn 2 ), T 2 : 10 ton cowdung/ha, T 3 : 50% RDCF + 5 ton cowdung/ha, T 4 : 8 ton poultry manure/ha, T 5 : 50% RDCF + 4 ton poultry manure/ha, T 6 : 10 ton vermicompost/ha, T 7 : 50% RDCF + 5 ton vermicompost/ha]
The highest grain yield (6.57 t/ha) was obtained from T 5 (50% RDCF + 4 ton poultry manure/ha) and the lowest grain yield (4.13 t/ha) was found with T 0 treatment where no fertilizer was applied. The application of fertilizer increased the grain yield from 26-59% and the highest grain yield was given by T 5 , where integrated use of fertilizer and manure was used. The result is in agreement with the findings of Miah et al. (2006) . The highest straw yield (6.56 t/ha) was recorded in T 5 treatment which was similar (6.03 t/ha) to T 6 treatment and the lowest straw yield (5.10 t/ha) was recorded in the T 0 treatment where no fertilizer was applied. Rahman et al. (2009) reported that the application of organic manure and chemical fertilizers increased the grain and straw yields of rice. It is clear that organic manure in combination with inorganic fertilizers increased the vegetative growth of plants and thereby increased straw yield of rice.
Interaction effect of fertilizer and irrigation
on the grain and straw yield of rice The combined effect of different levels of fertilizer and irrigation on the grain and straw yield of rice was significantly different ( Table 2) . The highest grain yield of rice (6.58 t/ha) was recorded with the treatment combination I 0 T 5 (Alternate wetting and drying +50% RDCF plus 4 ton poultry manure/ha) which was statistically similar to I 1 T 5 treatment combinations. On the other hand, the lowest grain yield (4.04 t/ha) was found in I 1 T 0 (Alternate wetting and drying + control treatment) treatment combination. Similarly, the highest straw yield of rice (7.12 t/ha) was recorded with the treatment combination I 0 T 5 and the lowest straw yield (5.07 t/ha) was found in I 1 T 0 (Continuous flooding + control treatment) treatment combination. Lin et al. (2011) reported that irrigation with organic material application increased yield of rice. [T 0 : control, T 1 : 100% RDCF, (N 100 P 15 K 45 S 20 Zn 2 ), T 2 : 10 ton cowdung/ha, T 3 : 50% RDCF + 5 ton cowdung/ha, T 4 : 8 ton poultry manure/ha, T 5 : 50% RDCF + 4 ton poultry manure/ha, T 6 : 10 ton vermicompost/ha, T 7 : 50% RDCF + 5 ton vermicompost/ha]
Effect of fertilizer and manure on N, P, K and S concentration in grain and straw
The nitrogen, phosphorus, potassium and sulphur content in grain and straw were significantly influenced with the different levels of fertilizer and manure application (Table 3 ). The higher levels of N, P, K and S concentrations in grain and straw were recorded in the combined application of fertilizer and manure compared to the chemical fertilizer alone.
The grain and straw of T 5 (50%RDCF + 4 ton poultry manure/ha) treatment contained the highest levels of N, P, K and S which was closely followed by T 4 (8 ton poultry manure/ha) treatment (Table 3) . On the other hand, the T 0 showed the lowest N, P, K and S concentration in grain and straw. Similar results were also found by investigators Singh et al. (2001) ).
Effect of fertilizer on pH, OM, N P K and S
of post harvest soil Different irrigations had no significant change on pH, organic matter, N, P, K content in post harvest soils. The application of different fertilizer and manure significantly influenced the pH, OM and N, P, K, S concentrations of post harvest soil (Table 4 ). The highest pH of post harvest soil (6.4) was recorded from T 1 (100% RDCF, (N 100 P 15 K 45 S 20 Zn 2 ) treatment which was comparable to T 2 T 4 treatments.
The level of organic matter in post harvest soil increased with combined application of fertilizer and manure. The highest organic matter of post harvest soil (1.24%) was recorded from T 5 (50% RDCF + 4 ton poultry manure/ha) which was followed by T 4 (8 ton poultry manure/ha) and the lowest organic matter of post harvest soil was (1.0%) recorded from T 0 (control) treatment. Xu et al. (2008) reported that application of chemical fertilizer with organic manure increase soil organic matter. The soil of T 2 (10 ton cowdung/ha) treatment contained the highest levels of N (0.093%). The highest available P (34.08 ppm) and K (0.042 meq/100g) in post harvest soil was recorded from T 5 which was statistically identical to with T 4 . Ayoola & Makinde (2009) found that application of chemical fertilizer with organic manure increased N, P, K content in post harvest soil. The highest available sulphur in post harvest soil was (43.39 ppm) recorded from T 3 and the lowest NPKS content of post harvest soil was observed from T 0 treatment. In a column figures having same letter do not differ significantly whereas figures with different letter differ significantly by DMRT at 5% level.
[T 0 : control, T 1 : 100% RDCF, (N 100 P 15 K 45 S 20 Zn 2 ), T 2 : 10 ton cowdung/ha, T 3 : 50% RDCF + 5 ton cowdung/ha, T 4 : 8 ton poultry manure/ha, T 5 : 50% RDCF + 4 ton poultry manure/ha, T 6 : 10 ton vermicompost/ha, T 7 : 50% RDCF + 5 ton vermicompost/ha] In a column figures having same letter do not differ significantly whereas figures with different letter differ significantly by DMRT at 5% level. The combined effect of different sources of fertilizer and irrigation significantly influenced the pH, OM and S content of post harvest soil (Table 5 ). The highest pH of post harvest soil (6.5) was recorded with the treatment combination I 0 T 1 (Alternate wetting and drying + 100% RDCF, (N 100 P 15 K 45 S 20 Zn 2 )) which was followed (6.4) by I 0 T 0 (Alternate wetting and drying + control treatment). On the other hand, the lowest pH of post harvest soil (5.9) was recorded with the treatment combination I 1 T 3 (Continuous flooding +50% RDCF plus 5 ton cowdung/ha).
The level of organic matter increased in the post harvest soil due to application of chemical fertilizer plus manure. The highest organic matter of post harvest soil (1.27%) was recorded with the treatment combination I 0 T 5 (Alternate wetting and drying + 50% RDCF + 4 ton poultry manure/ha) which was followed (1.22%) by I 1 T 5 (Continuous flooding + 50% RDCF + 4 ton poultry manure/ha). On the other hand, the lowest organic matter of post harvest soil (0.99%) was recorded with the treatment combination I 1 T 0 (Continuous flooding +control treatment). The N, P and K concentrations in post harvest soils were not significantly affected by combined application of fertilizer and irrigation.
The highest available sulphur in post harvest soil (54.97 ppm) was recorded from I 1 T 3 (Continuous flooding + 50% RDCF +5 ton cow dung/ha). On the other hand, the lowest available sulphur in post harvest soil (14.89 ppm) was obtained from I 0 T 6 (Alternate wetting and drying + 10 ton Vermicompost/ha).
Conclusions
The integrated use of manure and inorganic fertilizer with different levels of irrigation significantly influenced the yield and yield contributing characters of boro rice. The higher values of yield parameters and yields were recorded in the treatments where fertilizer plus manure were used. The highest effective tillers/hill, plant height, panicle length, 1000 grain wt., grain and straw yields were found from T 5 treatment where 50% RDCF plus 4 ton poultry manure was used. On the other hand, lowest values were obtained from T 0 treatment. The number of effective tillers/hill, grain yield and straw yield were significantly influenced by combined application of irrigation and fertilizer. The highest grain and straw yields were recorded from I 0 T 5 and the lowest were observed from I 0 T 0 treatment combination. The grain and straw nutrient concentration in boro rice plant was significantly influenced by fertilizer and manure.
The almost similar levels of N, P, K, S concentration were recorded from I 0 and I 1 treatments. The highest concentrations of N, P, K, S in grain and straw were recorded from T 5 treatment and in all cases lowest value was observed in T 0 treatment. The pH, organic matter and levels of N, P, K, S of post harvest soil were significantly affected by fertilizer and combined application of irrigation and fertilizer. The higher levels of organic matter and nutrient concentrations were found in the fertilizer treatments where manure plus inorganic fertilizers were used. The highest pH (6.4) was recorded from T 1 and highest organic matter (1.24%), P (34.08 ppm), K (0.042 m.eq/100g), S (40.76 ppm) were recorded from T 5. On the other hand, the lowest values were recorded from T 0 treatment.
From the above discussion it can be concluded that irrigation had no significant effect on yield and yield contributing characters and application alternate wetting and drying is preferable than flood irrigation and application of 50% RDCF + 4 ton poultry manure/ha and alternate wetting and was most favorable for improving yield and yield contributing characters of BRRI dhan 28 in Boro season.
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